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DATE

. R & D CATALOG FORM 2 November 1965

2.00ECT TITLE/CODE NAME 2. SHORT PROJECT DESCRIPTION

Line-Wave Testing The project involves the development of a device

Cooiipment for field measurements of optical system
performance.

3. 255(1%(0'? NAME 4. LOCATION OF CONTRACTOR

conufacturer CPIF (Cost and performance incentives)

£ DS 25X1A . REQUISITION NO, 9. BUDGET PROJECT NO.

)65 NP-TA-3
EFFECTIVE CONTRACT DATE 11. SECURITY CLASS.

TV FPegin . i . .
Y D966 (Fegia - end) AA - Confidential

- 4 15 Wov 65 - 15 May & T - Unclassified
B9 8 5 Tov 65 - 15 ey G W - Unclassified

12. RESPONSIBLE DIRECTORATE/OFFICE/PROJECT OFFICER TELEPHONE EXTENSION

L::/\]‘PL, eeos s 25X1A

GLIREMENT/AUTHORITY A protable device of high precision is needed by P&DS
technicli monitors for ascertaining, at contractor facilities and in the
iicld, tne modalation transfer characteristics of optical systems being

ror many kiads of =xhleoitation eculipment.
g OF WORK TO BE DONE

spplied research -- engineering developuent

. CATEGORIES OF EFFORT
MAJOR CATEGORY SUB-CATEGORIES

Optical Svstems>

Special Techniques and
Studies

END ITEM OR SERVICES FROM THIS CONTRA(_‘T,’:?\“P’-’OVEM"NT OVER CURRENT SYSTEM, EQUIPMENT, E.TC.
Production instrumsnt--capabli= 57 measuriag Spatlal frequenc1 s in excess of 1000

1/mm and to an accuracy, over .. cntire system's range, of 5% in both phase
and amplitude: A considerable improvement over present techniques based on:. use
of USAF 228 1/mm test targets. Instrument will weéigh less than 3 lbs., (cont'd)

SUPPORTING OR RELATED CONTRACTS (Agency & Other)/COORDINATION

Liaison with AF and Navy persoanel concerned with the development of optical
instrumentation revealed no similar effort in the community. When prououyoe
is completced, other interested agencies and components will be notified for
purposes of joint procurement.

. DESCRIPTION OF INTELLIGENCE REQUIREMENT AND DETAJLED TECHNICAL DESCRIPTION OF PROJECT (Continue on addi-
tional page if required)

In development of complex optical viewing equipment, field evaluaticr. ; the
technical monitors is vital: this instrument will provide a means

checklnr on contractor performance and will serve Lo point ot desiza
fabrication rlaws in the early stages -- before a redesign ov retro-io
becomes prohivitive.

A two-pnese program was origirnally proposed. The first phase was an investi-
gation ancd study of the basic parameters, as well as mechanical and opuical (cont’?
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(continued)
with a volume of approximately 0.125 cuvic 4.

(continued)

design considera:tions. This phase terminated with an instrument design
and a breadvoarded feasibility demonstration. No prototype instruments
was to be considered, since the conirzctor felt he would have provided
sufficient basis for a final design on a production instrument. The
second phase was to furnish as many instruments as required, on a
fixed-price contract.

This R&D Catalog constitutes a re-direction of the original effort
to provide a different and more efficient way to test viewer response.
The present breadboard design, although perfectly suited for most
tests, has'the disadvantage that whan one wants to test film viewers
a partial dismantling of the viewer is rveguired. This is due to0 the
fact that the earlier proposed method was based on a variable contrast
target which has to be inserted in the film plane. Although this-
variable target can be minimized in size, it will never be as thin
as a single sheet of film. During the period of testing the
principles and design of the vroposed test equipment, a method was
discovered whereby it is possidble to modify the principle upon which
the test is based to such an extent thas only a target film is

: 1@ rest of the reguirad test

re~direction will also call for the contractor to supply

ts that have a frequency range of one 1/mm o 1,000 1/mm in
to make the sine-wave tester as versatile as possible. The
con“ractor will supply single targets encompassing the full
frequerncy range. Bach target will have three groups.
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Grov, L: One 1/mm up to ard including 10 1/

Group 2: 10 1/mn up to and including 100 1/mn

Group 3: 100 1/mm up to and including 1000 1/mn

Two comsecutive targets will have a frequency ratio of 1:1.26. Tach
target will have a definite position with respect to the next lower
one, so as to enable the measurement of the phase of the transfer
function of the equipment under test.

Althou being asked to re-direct their major
efforts, € original concept of a laboratory instrument will still

be pursued and they will 77 ooly NPIC with the original breadboard
instrument contracted Tor; chis instrument measures MT¥ under
laboratory conditions.
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1. PROJECT TITLE/CODE NAME 2. SHORT PROJECT DESCRIPTION

Sine-Wave Testing The project involves the development of a device

Equipment : for field measurements of optical system

: performance.

3. CONTRACTOR NAME 4. LOCATION OF CONTRACTOR

5. CLASS OF CONTRACTOR 6. TYPE OF CONTRACT
R&D Company CPIF (Cost and performance incentives)
7. FUNDS 8. REQUISITION NO. 9. BUDGET PROJECT NO.
FY 1965 8506-65 NP-S=4
10. EFFEQTIVE CONTRACT DATE 11. SECURITY CLASS.
FY 1966 (Begin - end) : Agency Assoc.: Conf.
12/15/64 to 12/15/65 Title - Uncl.
FY 19 $ " Work = Uncl.

12.

RESPONS IBLE DIRECTORATE/OFFICE/PROJECT OFFICER TELEPHONE EXTENSION

pp1/weic/peDs 3308 25X1A

« REQUIREMENT/AUTHORITY

A portable device of high precision is needed Ly P&DS
technical monitors for ascertaining, at contractor facilities and in the field,
the modulation transfer characteristics of optical systems being developed for
many kinds of exploitation eqguipment.

. TYPE OF WORK TO BE DONE

Applied research -=- engineering development.

16,

CATEGORIES OF EFFORT

MAJOR CATEGORY SUB-CATEGORIES

Snecial Techniques and _ Optical Systems

Studies

16.

END ITEM OR SERVICES FROM THIS CONTRACT/ IMPROVEMENT OVER CURRENT SYSTEM. EQUIPMENT,., LTC.

Production instrument -- capable of measuring spatial frequencies in excess of

1000 1/mm and to an accuracy, over an entire system's range, of 59 in both phase

and amplitude: A considerable improvement over present techniques hased on use
i i ss th 5 1bs., with a

of _USAF g28 llny1ma p1vaﬁg?bi .. Ipstrument will weigh less than 5 1bs.,

aolume o

17.

SUPPORTING OR RELATED CONTRACTS (Agency & Other)/COORDINAT ION

Iizison with AF and Navy personnel concerned with the development of optical
instrumentation revealed no similar -effort in the community. When prototype 1s
completed, other interested agencies and components will be notified for
purposes of joint procurement.

« DESCRIPTION OF INTELLIGENCE REQUIREMENT AND DETAILED TECHNICAL DESCRIPTION OF PROJECT (Continue on addie
. tional page if required)

In development of complex optical viewing equipment, field evaluation by the
technical monitors is vital: this instrument will provide a means for checking
on contractor performance and will serve to point out design and fabrication
flaws in the early stages -- before a redesign or retro-fit becmes prohibitive.

A two-phase program has been proposed. The first phase 1s an investigation

and study of the basic parameters, as well as mechanical ancd optical desirp
considerations. This phase teyminates with an instrument desirm (Cont*d)

19.
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and a breadboarded feasibility demonstration. No prototype instrument will be
considered, since the contractor feels he will have provided sufficient basis

for a final design on a production instrument. The secmd Phase will furnish

a4s many instruments as required, on a fixed~-price contract,

The contractor proposes,'paradoxically enough, to utilize 3-bar USAF-type
targets in the measurement of modulation transfer function (MTF). The unit
will be provided with a variable contrast control to determine the frequency
at which contrast becomes extinet. This thus incorporates the most useful .
feature of bar-targets -- it forms the basis for yes/no judgments within fairly
close limits. The frequency/contrast data are then converted, through a
computer program, into the response which would be obtained were a sine~wave
actually used, and thence to MIF. For field measurements, it will be possible

“~ " %o make manual computations of less brecision but of approximately equal

— validity, through nomographs. The contractor has supplied a detailed analysis
of his technique and indicates the Precision of measurement, allowable errors
in contrast adjustment, problems of Phase error, and the mathematical basis for
the techniques of modulation transfer measurements,

He proposes to investigate the influence of target imperfections as well as
improvements in measurement techniques. He will design and fabricate the
necessary optics and optical elements, and construct a breadboard to confirm
the final design and measuring procedures. Following the necessary theoretical:
studies and experimental verifications, a basic design for the production ’
instrument will be developed., '

Based on the design of the equipment already developed, it is estimated that
the testing device will weigh less than five pounds and be contained in a

, volume of approximately 0.125 £t3, Ttg transfer function will be unity over

~~  the range of operation, the upper frequency limit of which is estimated to be

£ 1020 lines/mm. As newer, higher-frequency targets are received, they will
'be capable of insertion into this device. It will operate with a self-contained
light source which is removable for}inserting the test unit into the object
Plane of a Projection system, G e - ’
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